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ABSTRACT

Dengue virus infection is a major global public health problem since half a
million DHF cases are annually reported around the world. Dengue virus belongs to
the genus Flavivirus, family Flaviviridae. A dengue virion contains a single-stranded
RNA genome about 11 kb containing one long open reading frame which serves as a
template for the translation of three structural proteins (C, prM and E) and seven
nonstructural proteins. The virion assembles at the ER membrane and an immature
virion is then released into the ER lumen and transported through the secretory
pathway. Shortly before the particle release, prM protein on the surface of immature
particle is cleaved at the furin consensus sequence located at the pr-M junction by
furin, leaving the M portion on the particle and allowing maturation of the virion to
occur.

While similar furin consensus sequences are found in many other flaviviruses,
the efficiency of cleavage of dengue virus prM has been shown to be lower than other
flaviviruses. When the 13-amino acid sequence just proximal to the pr-M junction of a
dengue serotype 2 virus, strain 16681, was replaced with a homologous sequence
from Japanese encephalitis virus (JEV), the level of prM cleavage was enhanced, but
there was a delayed export of infectious virus particles out of the infected cells
(Keelapang et al., 2004).

A comparison of amino acid residues in the replaced region of the
JEVpr/16681 virus and the parental strain reveals three types of amino acid

substitutions: 1) the substitution of uncharged residues at positions P8, P10 and P13



with arginine, 2) the substitution of glutamic acid at positions P3 and P7 with
uncharged residues, and 3) the substitution of two uncharged residues at positions P6
and P9 with other uncharged residues. Which of these changes is(are) responsible for
the enhanced pr-M cleavage and delay of particle export found in JEVpr/16681 virus
remains unclear. Therefore, three mutant viruses, 16681pr(+7,-2), 16681pr(+4,-0)HS
and 16681pr(+7,-0) that had been generated by Songjaeng (2004) to contain each type
of the substitutions at the pr-M junction, were chosen for the assessments of prM
cleavage and Kinetics of virus export. Enhanced cleavage of prM was detected in
16681pr(+4,-0)HS, 16681pr(+7,-0), but not 16681pr(+7,-2), indicating that the acidic
residues at positions P3 and/or P7 down modulated the cleavage at dengue virus pr-M
junction.  Using the single-step replication kinetics model, it was found that the
export of infectious viral particles was affected in 16681pr(+7,-2), which contained
arginine residues at positions P8, P10 and P13. In the other mutant virus,
16681pr(+4,-0)HS, export of the particles was similar to that of the parent virus. To
dissect in more details the role of the arginine substitution at positions P8, P10, and
P13 in influencing the export of infectious particles, three additional mutants were
constructed containing a pair of arginine substitutions at these positions: 16681pr(+6,-
2)P8,10+, 16681pr(+6,-2)P8,13+, and 16681pr(+6,-2)P10,13+. When these mutants
were characterized in the single—step replication kinetics assay, the results suggested
that either the combination of the arginine residues at positions P8 and P10, or P10
and P13 sufficiently delayed the particle export. However, the triple arginine
substitution in 16681pr(+7,-2) had a stronger affect than any of the double arginine
substitutions.

In conclusion, the amino acid residues responsible for delaying the export of
the JEVpr/16681 particle were delineated. The presence of arginine residues at the
positions P8, P10 and P13 results in the delay of infectious particle export. The
mechanism underlying this phenomenon is still unclear. Further studies on the co-
localization of the viral structural protein with markers of the components of the
secretory pathway should help in clarifying the effect of the introduced mutations at

various subcellular organelles along the secretory pathway.
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